Differential modulation of cellular antioxidant status in zebrafish liver and kidney exposed to low dose arsenic trioxide.
Zebrafish were exposed to a nonlethal dose (1/350LC50; 50µg/L) of As2O3 and sampled at 7, 15, 30, 60 and 90 days of treatment. The oxidative stress response was assessed in terms of time-dependent histopathological changes, lipid peroxidation, GSH status, activities of detoxification enzymes and expression of antioxidant genes in liver and kidney. As2O3 treatment enhanced lipid peroxidation except at day 90 in liver and day 30 in kidney. Glutathione depleted significantly in the liver except on day 30; whereas in kidney, it increased initially but thereafter depleted significantly. The liver GST activity was high until day 30, low on day 60 and high on day 90. On the other hand, activity of GST in kidney remained high throughout the exposure. GR activity in liver decreased initially but augmented from 30 days onwards whereas in kidney it remained high until 30 days of exposure. Significant increase in GPx and CAT activities in liver and kidney confirmed oxidative stress in zebrafish which correlated with mRNA expression of antioxidant genes. Upregulation in mRNA level of Cu-Zn Sod in liver and kidney was prominent. Gpx1 upregulation was more conspicuous in kidney as compared to liver while the pattern of Cat expression was almost similar in both the organs. Among the mitochondrial genes, expression of Cox1 was significantly high only after 90 days in liver, while in kidney it enhanced at 7, 30 and 60 days of arsenic exposure. Ucp2 was upregulated in liver after 15 days of exposure but significantly downregulated at day 90; in kidney it remained unchanged at other time points except at day 90. An overall increased expression of Bcl2 further confirmed As2O3 induced oxidative stress in zebrafish liver and kidney. The pattern of mRNA expression of Nrf2 was not uniform and was in accordance to its downstream antioxidant genes. Present findings elucidate that low dose of As2O3 exposure induces a time dependent differential modulation of antioxidant status in liver and kidney of zebrafish in a tissue-specific manner.